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nal	potential	v = (v1, v2, . . . , vN )	and	the	density	
n = (n1, n2, . . . , nN )	are	evaluated	on	a	grid
Fnon−intHK (n) := E
non−int(n)− vnon−int · n
F intHK(n) := E














































































GD(n): MPS approximation with D Schmidt coefficients
of  FUHK(n)
HD(n): MPS approximation with D Schmidt coefficients









|FU =0HK (n)− FU=0HK (n)|
)
G :=
(∑
n
|GD(n)− FUHK(n)|
)
/
(∑
n
|FUHK(n)|
)
Schmidt	coefficients	on	middle	bond Schmidt	coefficients	on	middle	bond
•	we	investigate	6	fermions	on	6	lattice	sites	and	impose	a	density	spacing	of	0.3	on	each	site	that	ranges	from	0.4	to	1.6:
•	 the	approximation	error	features	a	clear	exponential	
decrease	with	the	number	of	Schmidt	coefficients,	and	
thus	MPS	well	approximate	the	full	Hohenberg-Kohn	
functional	of	the	small	Hubbard	chains	considered	here
Conclusions	&	Outlook
•	when	the	non-interacting	Hohenberg-Kohn	functional	is	
subtracted	before	the	approximation,	the	error	improves	
roughly	by	one	order	of	magnitude
•	 in	all	cases	we	observe	that	systems	with	weak	interac-
tions	can	be	better	approximated
•	we	therefore	expect	that	this	scheme	works	worse	in	
case	of	the	long-range	interactions	of	the	Coulomb	pro-
blem:	work	in	progress
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